Proton nuclear magnetic resonance investigation of the heme cavity structure of liver fluke (Dicrocoelium dendriticum) methemoglobin.
The 1H nuclear magnetic resonance characteristics of met-cyano and met-aquo hemoglobin from the sheep bile duct parasite Dicrocoelium dendriticum have been compared to those of other monomeric hemoglobins and myoglobins. By varying temperature and pH, it was found that the studied material is a mixture of several isozymes differing slightly in their structural features around the heme cavity. The heme in-plane rhombic asymmetry, as indicated by the spread of the heme methyl hyperfine shifts, is intermediate between that of sperm whale myoglobin and leghemoglobin. The proximal histidine is present and its dynamic properties, as probed by the exchange of the ring NH with bulk solvent protons, point towards a cavity more stable than those of sperm whale myoglobin and leghemoglobin. In the met-cyano form, an exchangeable proton was detected close to the iron center that was tentatively assigned to an arginine residue located three amino acid residues closer to the C terminus than the proximal histidine. The transition from the met-aquo form to the met-hydroxy form occurring at pH 8.1 and previously detected by optical methods was observed. Furthermore, consideration of the mean heme methyl hyperfine shift average indicates that the iron remains six-co-ordinate down to below pH 4.5 irrespective of an acid-transition (pK approximately 5) in the protein. However, the presence of a "pseudo" six-co-ordinate (i.e. high-spin, in-plane, five-co-ordinate) iron at pH values below the acid-transition pK cannot be excluded on the basis of the presently available data. The pH dependence of several resonances in both the met-cyano and met-aquo forms of the protein reflect a pK value compatible with the titration of a heme propionate.